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Abstract: In the financial industry, two relationships are well-researched: (i) innovation and financial
performance and, (ii) sustainability and financial performance, both focused primarily on Western
and advanced countries. The relationship between innovation and sustainability, however, is
underresearched. This study’s purpose consists of determining whether there is a relationship
between innovation and corporate sustainability in the financial industry. In doing so, this study
responds to a critical question: are the most innovative firms also the most sustainability-oriented?
We empirically explore sustainability-oriented innovation in the financial industry of 11 catching-up
countries in Central and Eastern Europe (CEE). Using Community Innovation Survey (CIS) data
for 2012–2014, this study empirically analyzes a large sample of 1574 firms in the financial industry.
Our results suggest that innovation is positively linked to corporate sustainability, pointing out that
innovation capabilities are positively related to sustainability. Our study proposes a framework for
analyzing innovation and sustainability from a capability-perspective.
Keywords: innovation; financial industry; sustainability; Central and Eastern Europe; CIS data
1. Introduction
In the financial industry, the sustainability-oriented innovation topic is underresearched [1]
and constitutes this study’s goal. Innovation in the financial industry, on the one hand, is a key
topic well-researched by scholars [2,3], especially referring to digitalization of banking [4]. In this
study, innovation is defined as a new or significantly improved product (good or service) introduced
to the market or the introduction within an enterprise of a new or significantly improved process
(see Eurostat).
Sustainability, on the other hand, integrates environmental and social performance with economic
business performance [5]. We address sustainability with a very broad view, in line with the stakeholder
theory [6], addressing all different stakeholders such as government, local communities, customers,
employees or the environment, referring to sustainability as a way of meeting different stakeholders’
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interests. Sustainability in the financial industry presents a small but growing body of evidence,
especially that linking corporate social responsibility (CSR) and financial performance [7–9].
Despite both topics being well-researched in the financial industry, they are tackled in isolation
from each other, rarely being analyzed simultaneously. The link between innovation and sustainability
in the financial industry, therefore, is under-researched [10], Forcadell et al. [1] and Yip and Bocken [11]
being the only two recent and remarkable pioneering exceptions focused on Western countries [3] and
the Hong-Kong financial industry [11], respectively. Why is sustainability-oriented innovation in the
financial industry so under-researched? The financial industry is assumed to have a limited direct
environmental impact [1], as it is not a manufacturing industry related to global warming, waste or
the carbon footprint. As Yip and Bocken [11] point out, nevertheless, financial industry presents a
very important impact on sustainability, broadly in all its dimensions of governance, environment and
social terms. New possibilities include maximizing material and energy efficiency, substituting with
digital processes, promoting sensible borrowing, supporting social enterprises, re-employing retired
staff on contract basis, employing physically disabled persons and encouraging staff to do volunteer
work by giving paid leave, reducing fees for nongovernmental organizations (NGOs), promoting green
bonds or just promoting social innovation. The possibilities are enormous and no less important than
opportunities generated in other industries. The topic, therefore, constitutes a promising research
avenue that is tackled in this present study. This study attempts to contribute to filling this gap by
providing a very ample empirical exercise on that relationship.
In addition, it is observed that most of the literature on sustainability in the financial industry,
even though it is not related to innovation but to financial performance, is oriented to Western
countries, being almost absent in Central and East Europe Countries (CEEC), as compared to developed
countries and, therefore, more research in this field is also needed [12]. In fact, sustainability is said to
significantly differ between Western and CEE countries (e.g., [13]) and sustainability studies in CEEC
are scarce [12]. Countries from CEE are called catching-up or technology followers, using Castellacci’s
and Archiburgi’s [14] term, those with relatively medium-high per capita incomes and relatively
well-developed institutions, such as those from CEE countries.
Thus, our study is contextualized at the intersection of the literature on sustainability-oriented
innovation [10,15–17] in the financial industry [10] and in the particular case of catching-up and CEE
countries that require further investigation on the topic [12]. This study’s goal, therefore, consists of
determining whether there is a relationship between innovation and corporate sustainability in the
financial industry of catching-up and CEE countries, an exercise not yet accomplished. This present
study, therefore, is the first undertaking of that approach.
In this context, we test whether innovation leads to an improved corporate sustainability orientation
in the financial industry, presenting a capability framework based on the resource-based view of the
firm (e.g., [18]) and the dynamic capabilities [19] from which to address innovation and the corporate
sustainability performance relationship.
Theoretically, our central hypothesis states that innovation is positively linked to corporate
sustainability. Empirically, we assess the relationship between innovation strategies and sustainability
performance in 1574 firms in the financial industry for the period 2012–2014, using Community
Innovation Survey (CIS) data for 11 catching-up and CEE countries. CIS data allows us to consider
simultaneously sustainability-oriented innovations in CEE countries, presenting an opportunity to
study both innovation and sustainability simultaneously. Methodologically, we utilize Ordinary Least
Squares (OLS) regressions, along with factor analysis and ANOVA tests to sustain the analysis of data.
The results show that a firm’s innovation intensity is positively related to corporate sustainability. This
study contributes to providing insights on innovation and sustainability in the financial industry in
catching-up and CEE countries, by showing that their firms are not very innovative, nor sustainability
oriented; the firms that invest more in innovation, however, can achieve better sustainability-oriented
aims. In particular, the building up process and organizational innovation capabilities reinforce
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sustainability orientation. These results present interesting implications for managers in the financial
industry in CEE countries, scholars and policymakers.
The structure of the paper is as follows. Section 2 presents a framework from which to address
innovation and sustainability. Then, Section 3 shows the empirical design, Section 4 presents the
findings, and that is followed in Section 5 by conclusions and suggestions for future lines of research.
2. Theory
2.1. Sustainability and Financial Performance in the Financial Industry
Corporate sustainability is often associated with environmental, social and governance
components [20,21], aiming at creating positive benefits and reducing negative ones to the environment,
society and other stakeholders [22]. Corporate sustainability balances environmental and social
performance with economic performance [5], with the aim of meeting different stakeholders’ interests
and not focusing only on financial profit. In this study, as aforementioned, we adopt a comprehensive
approach to sustainability in line with the stakeholder theory [6], considering a large audience of
stakeholders such as government, environment, customers, employees, local communities and others.
General literature, on the one hand, has intensively focused on the relationship between CSR and
financial performance, pointing out a huge heterogeneity of results, depending on the sample utilized
and the country of study (e.g., [12,17,23–25]). In this chain of thought, Luo and Du [26] empirically
encounter that analysts reduce information asymmetry related to CSR between firms and in this way,
firms gain visibility by being recognized as best-in-class. Awaysheh et al. [17] find that best-in-class
firms in CSR do receive higher relative market valuations than industry peers. CSR and its relationship
with financial performance, however, is fuzzy, as there are also diverse studies that do not show that
positive relationship (e.g., [27]). Results, therefore, are inconclusive (e.g., [28]).
As regards sustainability and financial performance in the financial industry, on the other hand,
literature is scarce and it has similarly produced inconclusive results (e.g., [8]), with both positive [29]
and negative outcomes [30], in line with the blurred evidence on other industries pointed out above
(e.g., [28,31]). For instance, Esteban-Sanchez et al. [9] find a partially positive relationship from the
employees and community dimensions but not from the governance one in the period of the financial
crisis; specifically, they find that during the crisis the banks with better relations with the community
could be valued positively by investors, which, in turn, increases corporate financial performance.
Despite the influence of banking in society [32], the participation of the banking industry in nonsocially
responsible practices is widely recognized [33], especially during the recent financial crisis [9], due to
subprime mortgages and other toxic products, even though the banking sector was among the first
industries to implement CSR programs.
2.2. Going Further: Sustainability-Oriented Innovation
Beyond the debate of CSR, sustainability and financial performance discussed above, when
addressing innovation and sustainability relationship, following De Marchi [34], sustainable innovation
oriented to the environment may be defined as new or modified processes, techniques, practices,
systems and products to avoid or reduce environmental harm [35]. The definition presented is
operational for diverse specific targets such as waste management, eco-efficiency, reduction of
emissions, recycling, eco-design or any other action implemented by firms to reduce their environmental
footprint. Does innovation capability also lead to corporate sustainability performance? According to
evidence, innovation drives environmental performance, albeit this literature has been tested only
in manufacturing sectors or eco-innovations. As such, open innovation or external collaboration
to innovate is found to improve environmental innovation [34]. Similarly, developing internal
technological capabilities by investing in R&D also triggers environmental innovations [27,36].
Addressing jointly both the internal and the external drivers of innovation, Cainelli et al. [16]
found for Spanish manufacturing firms that it is very important to comprehensively invest in external
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factors triggering environmental innovations and complement them with those of the internal resources
the firm has access to in order to fully understand and support the development of environmental
innovations. In the same chain of thought, qualitative evidence has also suggested the critical role
of networking, and sourcing external sources of knowledge, with external actors (universities and
public research centers) to improve cooperation and environmental innovation (e.g., [37]). These
studies linking innovation and sustainability, however, are systematically performed across industrial
or manufacturing sectors, omitting the financial or banking industry and even the service industries.
Despite the above argument about sustainability-oriented innovation, this study’ goal is focused
on the financial industry. Put differently, the goal is beyond the linkage between CSR and financial
performance or innovation studies in manufacturing industries; our central question is different yet
related: is innovation related to sustainability in the financial industry? The answer is yes: innovation
is the leverage that permits not only the creation of new value and innovative performance but is also
directly and positively related to improved sustainability dimensions and other sustainability-oriented
measures, such as CSR. In the particular case of the financial industry (e.g., [29,38]), the relationship
between innovation and sustainability is said to be positive, albeit to the best of our knowledge there
are only two studies, so further research is required. As stated by Forcadell et al. [1], innovation
can improve corporate sustainability on many fronts, such as new digital requirements, customer
demand and also financial performance. Similarly, in the specific case of the financial industry, Yip and
Bocken [11] show how doing good is related to doing well in the bank industry of Hong-Kong while
empirically evidencing how customers prefer those banks adopting sustainable business models. The
problem, however, is that evidence is very scarce and limited to two papers, and the CEE countries are
omitted from the analysis.
2.3. CEE Countries, Innovation and Sustainability: What Do We Know?
Literature on innovation in technology-follower countries or catching-up ones [14,39,40] is
relatively small (European Commission): in fact, most research on innovation is devoted to
industrialized and advanced countries such as the UK (e.g., [41]), Italy (e.g., [42]), Spain (e.g., [41,43]),
Germany (e.g., [44,45]) or Sweden (e.g., [46,47]), among many others.
Catching-up and CEE countries show lower innovation capacity that reflects a lower set of
institutional and technological skills and capabilities managed and developed over time in their
systems. To a certain extent, these countries present thin or not well endowed innovation systems, as
is the case of most catching-up and CEE countries [48].
When addressing sustainability in these catching-up countries, as stated by Dyduch and
Krasodomska [49], the variables determining corporate social-environmental performance in CEE
countries are still relatively unknown, in no small part due to the lack of studies or those few addressing
the financial industry of CEE countries, like Fijalkowska et al. [12]. On the whole, these countries
present different contextual specificities, such as industrial norms, institutions or governmental
policies, etc., that influence how their firms understand sustainability features (e.g., [50], as stated
by Fijalkowska et al. [12]. CEE countries’ interest in sustainability is moderated by their different
institutions (formal and informal rules of the game), dynamic environment with systematic changes
from rapid economic development, a preference for materialism and maximization of economic and
financial goals and less emphasis on social issues.
Fijalkowska et al.’s [12] seminal study points out that finding financial industry from CEE countries
presents no link between sustainability and financial performance, that is, sustainability engagement is
not rewarded in these countries because their markets are not able to perceive social-environmental
performance as a competitive advantage but rather as additional costs decreasing profitability in the
financial industry. This result is coincident with that of Furrer et al. [13] that shows that attitudes
toward social, economic and environmental corporate responsibility found in managers and students in
CEE countries are less important, compared to the Western counterparts that accord more importance
to sustainability, even though CEE countries are not homogeneous. All in all, in CEE countries, there is
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no study linking innovation and sustainability in the financial industry, and the present study is the
first to do it.
2.4. Innovation and Sustainability: A Capability-Based Perspective
Our study is based on the relationship between innovation and corporate sustainability, specifically
considering that firms introduce internal and source external routines and activities to develop
knowledge from which to sustain the innovation process. This learning process enables the configuration
of firms’ capabilities to innovate. Both theories, the RBV (resource-based view of the firm, [18]) and
the dynamic capabilities [19] constitute a general related framework to understand how firms design,
develop and reconfigure capabilities to innovate. These capabilities are built from the combination of
internal and external sources of knowledge [51]. Our reasoning is developed upon the RBV (e.g., [52]).
RBV constitutes a useful framework from which to understand firms’ innovation capabilities (human
resources, organizational, know-how, patents, technological and others), competitive advantage and
performance. This literature sustains that internal sources of knowledge (R&D, human resources,
routines, know-how, etc.) and external ones (sources of knowledge from the acquisition of embodied
knowledge, cooperation with suppliers or universities, among others, also called open innovation by
different scholars, (see [53–55]) configure the set of innovation capabilities that underpin competitive
advantage and drive performance (see [56]). Thus, the virtuous cycle of the innovation capability is
based on the firms’ ability to identify, access and assimilate and exploit external knowledge, configuring
the innovation capability by the joint reinforcing mechanism of both, internal and external sources of
knowledge [53].
Accessing these external sources of knowledge requires investing in absorptive capacity [53], such
as in-house capabilities to innovation being a precondition to access external sources for innovation [54].
A firm’s external knowledge sourcing indicates how firms build their search strategy in order to
access different types of external (to the firm) knowledge, such as suppliers, science or technology
customers or consultants (e.g., [42]). In this line of thought, search strategies to access to external sources
of knowledge for capabilities development and reconfiguration cannot be understood in isolation
from firms’ internal capabilities to innovate [42,55], as firms structure their innovation capability by
combining coherently both internal and external sources of knowledge to innovate.
The integration of different internal and external sources of knowledge facilitates the creation of
unique capabilities from synergistic and complex interrelationships difficult to imitate, contributing
thus to improving a firm’s competitive advantage, producing inimitable systems that improve one
another and create a unique configuration of knowledge that sustains and develops innovation
capabilities [56–58]. In this line of thought, in this study we refer to innovation capability as the
combination of both internal and external sources of knowledge that are structured and combined
to pursue innovation. Empirical evidence has extensively shown how the combination of internal
and external sources of knowledge to improve innovation capabilities also leads to innovative
performance [42,43,51,59,60].
Similarly, sustainability-oriented innovation literature point outs that firms’ innovation capabilities
influence sustainability [35,54]. Specifically, the innovation capability built upon internal and external
sources of knowledge to innovate is proved to be linked to sustainability-oriented performance
(e.g., [16,34,60]), evidence limited to the manufacturing sector. Therefore, pulling all the existing
evidence together, we posit that the learning process of the innovation function is based on a combination
of internal and external sources of knowledge that allow the formation and development of capabilities
and the creation of positive synergies (e.g., [51,61]) to construct a firm’s capability to innovate. These
unique capabilities can also drive sustainability. Literature has connected innovation capability from
internal and external sources of knowledge to sustainability-oriented innovation (e.g., [17,34]) and to
the financial and banking industry [1]. Sustainability-oriented innovation can also be part of a firm’s
innovation capability, albeit different scholars claim that sustainability-oriented innovation capability
is more “complex and sophisticated” [62].
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Our main findings, as shown below, are summarized as follows: first, innovation capabilities
for process and organizational innovations positively drive sustainability-oriented objectives; second,
even though companies in the financial industry in catching-up and CEE countries are not very
innovative, nor sustainability oriented, the firms that invest more in innovation can achieve better
sustainability-oriented aims. In particular, building up process and organizational innovation
capabilities reinforce sustainability orientation.
3. Methods and Empirics
3.1. Hypothesis, Data Sourcing and Sample
Overall, and in light of the reviewed literature (e.g., [1,17]), we expect that a firm’s innovation
capability, understood as its commitment of resources and investments in internal and external activities
and knowledge to build up innovation capabilities, is also positively related to corporate sustainability.
In this vein, the following hypothesis is stated:
Hypothesis 1. A Firm’s Innovation Capability is Positively Related to Corporate Sustainability.
Innovation, on the one hand, is defined as a new or significantly improved product (goods or
service) introduced to the market or the introduction within an enterprise of a new or significantly
improved process. From this definition, innovation accounts for different approaches such as
technological and nontechnological (marketing and organization) (see Eurostat, https://ec.europa.
eu/eurostat/statistics-explained/index.php/Glossary:Innovation). Data were drawn from the CIS,
aggregated by Eurostat, covering 2012–2014 on a pool-data basis. The CIS is extensively used in the
UK, France, Spain, Italy, Germany, Portugal and Belgium, among other countries (e.g., [42,63]. The
Community Innovation Survey is based on a standard core questionnaire developed by the European
Commission (Eurostat) and Member States to ensure international comparability, encompassing both
manufacturing and services. CIS data offer a direct measure of success in commercializing innovations
for a broad range of industries that other sources of information do not capture [64]. Firms are in fact
asked about the type of innovation introduced over the three-year period covered by every survey
wave (annually) and the specific innovation activities carried out in the same period (innovation
effects, investments in R&D, patents, external sources of innovation, etc.), all of them associated with
the innovation process. Despite not being sufficiently analyzed, catching-up and CEE countries are
included in the CIS survey and gradually they are providing key information on the innovation process
that requires analysis. The CIS is extensively used in empirical papers on innovation (e.g., [41,43,65])
and even in sustainability [34]. The CIS data is presented in waves of three years, being that the
questions referred to different points in time or the entire period and conceptualized (for instance,
as drivers or effects) in order to allow cause-and-effect or relationship. CIS data is not available in
panel sets. A very interesting point of the 2012–2014 period is that it includes sustainability-oriented
questions related to the innovation process that constitute the cornerstone of this study, especially
because it was the first time that CEE countries were included in their respective surveys.
The financial industry is also chosen because of its especial influence on sustainability. The
financial industry is positively driving economic development [65] because of their allocation process of
resources to different sectors and firms strengthening development. In addition, the financial industry
promotes the adoption of sustainable practices by potential borrowers, thus exerting a positive impact
on sustainable growth [61]. This makes the financial sector unique when considering sustainability.
In total, 1574 financial firms were in the data set for the financial industry in the CEE countries in
the studied (2012–2014) period. These firms belong to the financial sector, reflected in the industry
code NACE-64 (financial service activities, except insurance and pension funding) and NACE-66
(activities auxiliary to financial services and insurance activities) of the European industry standard
classification system (NACE) across 11 countries. Our sample encompasses catching-up and CEE
countries in Europe, and the number of firms in each are the following (including Greece and Cyprus,
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both catching-up countries in Europe): Bulgaria (346), Cyprus (124), Czech Republic (156), Estonia (72),
Greece (73), Croatia (91), Hungary (208), Lithuania (105), Latvia (67), Romania (281) and Slovakia (51).
We assume that this wide sample constitutes a very representative sample of those catching-up and
CEE countries in the financial industry for our research purposes. See Table 1 for the sample.
Table 1. Distribution of firms by country.
CEE Countries N %
BG Bulgaria 346 21.98
CY Cyprus 124 7.88
CZ Czech Republic 156 9.91
EE Estonia 72 4.57
EL Greece 73 4.64
HR Croatia 91 5.78
HU Hungary 208 13.21
LT Lithuania 105 6.67
LV Latvia 67 4.26
RO Romania 281 17.85




We define innovation in similar ways to the definition used in well-known existing
studies [16,34,35]. This study uses the variable SUSTAINABILITY (sustainability-oriented factors) as a
composite indicator that embraces all different measures of corporate sustainability, encompassing
different indicators measured from 0 to 3 (none (0), low (1), medium (2), high (3)) such as:
− Improving the enterprise’s reputation.
− Accessing government grants, subsidies or other financial incentives for
environmental innovations.
− Reduction of the high cost of energy, water or materials.
− Compliance with existing environmental regulations.
− Meeting current or expected market demand for environmental innovations.
− Reducing existing environmental taxes, charges or fees.
− Environmental regulations or taxes expected in the future.
− Need to meet requirements for public procurement contracts.
− Voluntary actions or initiatives for environmental good practice within the sector.
Factor analysis also facilitates the reduction of a large number of variables into fewer numbers of
factors, for both the dependent variable (sustainability) and the external sources variables (openness).
This technique extracts maximum common variance from all variables and puts them into a common
score. As an index of all variables, we can use this score for further analysis, specifically in the OLS
regression. Using the above variables of corporate sustainability, within the construct SUSTAINABILITY,
we construct a single indicator by applying a factor analysis (factor: 72.65% explained variance; KMO
= 0.9153; Cronbach’s Alpha = 0.96).
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3.3. Independent Variables
As independent variables, reflecting the firms’ innovation capability we utilize the four types of
innovation defined by Eurostat and the Oslo Manual. These are the key variables capturing innovation
capacity of firms. INNO_PROD indicates whether the enterprise introduced new or significantly
improved goods or services; INNO_PROC indicates whether the enterprise implemented a new or
significantly improved method for the manufacture or production of goods or services, logistics
systems or delivery or distribution methods for its supplies, goods or services and/or support activities
for its processes, such as systems of maintenance or IT operations, of purchases or of accounting, being
new or significantly improved; INNO_ORG indicates if the enterprise introduced a new or improved
organizational change during the research period.
INNO_MARK indicates if the enterprise introduced changes to marketing concepts or strategies
during the research period. We also include external knowledge sourcing over the last 3 years
(2012–2014) as regular interactions (External Sources variables) with Other firms in the group, Customers,
Suppliers, Competitors, Consultants, Universities and Research Centers, adding them all up to one
single indicator named OPENNESS, ranging from 0 to 7 (Cronbach’s alpha: 0.807). This variable shows
the intensity of the external knowledge accessed.
We also added other control variables, such as R&D_INTERNAL, which captures a firm’s
investment in in-house research and development. In addition, as other studies indicated (e.g., [16,38]),
external sources of knowledge capture the open innovation activity. Furthermore, other variables
count as controls for the type of innovation (whether radical or not, RADICAL variable). Then, SIZE, is
measured as the total number of employees, and countries are used as dummies (COUNTRY_DUMMIES
variable) to control the sample. See Table 2.
Table 2. Description and codification of variables.
Dependent Variables Description Codification
Sustainability oriented
factors (SUSTAINABILITY)
Factor analysis of the following items:
− Improving the enterprise’s reputation
− Government grants, subsidies or other financial incentives
for environmental innovations
− Reduction of the high cost of energy, water or materials
− Compliance with existing environmental regulations
− Meeting current or expected market demand for
environmental innovations
− Reducing existing environmental taxes, charges or fees
− Environmental regulations or taxes expected in the future
− Need to meet requirements for public procurement contracts
− Voluntary actions or initiatives for environmental good
practice within the sector
Each item is measured in the questionnaire as Likert-scale: 0:
Not important, 1: Low; 2: Med; 3: High importance
Factor analysis: 72.65% of explained variance; KMO = 0.9153




Independent Variables Description Codification
INNO_PROD Indicates whether the enterprise has introduced new orsignificantly improved goods or services 0–1
INNO_PROC
Indicates whether the enterprise has implemented a new or
significantly improved method for the manufacture or
production of goods or services, logistics systems or delivery or
distribution methods for its supplies, goods or services and/or
support activities for its processes, such as systems of
maintenance or IT operations, of purchases or of accounting,
being new or significantly improved
0–1
INNO_ORG Indicates if the enterprise has introduced a new or improvedorganizational change during the research period 0–1
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Table 2. Cont.
Dependent Variables Description Codification
INNO_MARK Indicates if the enterprise has introduced changes to marketingconcepts or strategies during the research period 0–1
OPENNESS
It is a measure of the number of agents with whom the firm
cooperates for product and/or process innovation. The
considered agents are the following:
− Other enterprises within enterprise group
− Suppliers of equipment
− Clients or customers from the private/public sector
− Competitors or other enterprises
− Consultants and commercial laboratories
− Universities or other centers of higher education
− Government, public or private research institutes
Each item is measured in the questionnaire as a dummy variable
and has a value of 1 if the enterprise cooperated with the agent
and 0 otherwise (Cronbach’s alpha: 0.807)
Scale 0–7
Control Description Codification
R&D_INTERNAL Engagement in intramural R&D Dummy 0–1
INNO_RADICAL
Indicates whether the enterprise has introduced new or




Number of employees classified into three groups:
1; SMALL: less than 50
2; MEDIUM: between 50 and 250 employees
3; LARGE: more than 250 employees
Scale 1–3
COUNTRY_DUMMIES
Country dummies for each of the countries: Bulgaria; Cyprus;




After the factor analysis explained above, we proceed methodologically by carrying out different
analyses such as descriptive statistics, ANOVA tests and OLS regressions. First, descriptive statistics
help us to understand the sample and its main indicators (means and standard deviations). Then,
ANOVA tests and correlation matrix support the bivariate analysis of pairs of variables. With ANOVA
tests we can start to explore whether innovative (versus noninnovative) firms are more (or less)
sustainability-oriented or whether innovative (versus noninnovative) firms are more (or less) open to
search external sources of knowledge. Finally, OLS regressions (in a total of 6 models or specifications)
allow us to test the dependent variable as a linear function of a set of independent variables by the
principle of ordinary least squares.
4.1. Descriptive and Bivariate Results
In this section the descriptive analysis and ANOVA tests are shown, along the matrix of correlations.
As shown in Figure 1, in general, it is observed that firms in the financial industry of CEE countries are not
oriented to sustainability or at least they engage poorly. In terms of measuring sustainability-oriented
goals, on the one hand, statistics reveal that only 7% of firms (110 out of 1574) engage in “improving the
enterprise’s reputation” sustainability-oriented goal. The next goals are “voluntary actions or initiatives
for environmental good practice within the sector” (6.6%, 105 firms) and seeking to reduce “high cost
of energy, water or materials” (5.7%, 91 firms). The rest of the goals are even lower. Engagement in
sustainability by the financial industry in CEE, therefore, is represented by a relatively low number
of firms. See Figure 1. Figure 1 shows the percentage of firms that consider seeking each objective
measure as any kind of influence (low, medium, high) in driving the enterprise’s decisions to introduce
innovations with sustainability benefits. This result is totally in line with that from Fijalkowska et al. [12]
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which points out the low recognition of sustainability in the financial industry in CEE countries. See
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any case it is a generally lower orientation. All ANOVA comparisons between innovative and 
noninnovative firms in the financial industry of CEEC show statistically significant results favoring 
those innovative ones (p < 0.01 for all variables, encompassing R&D, product, process, organizational, 
marketing and radical innovations). We also found significant differences across countries (for the 
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Table 3. Innovation measures by the financial industry in Central and Eastern Europe (CEE) 
countries. 
Sustainability Variable  Number of Firms Mean S.D. F (prob > F) 
R&D_INTERNAL 
No 1409 0.090 0.809 
F = 116.85 *** 
Yes 165 (10.48%) 0.768 1.818 
INNO_PROD 
No 1261 0.179 0.515 
F = 231.87 *** 
Yes 313 (19.88%) 0.719 1.822 
INNO_PROC 
No 1272 0.178 0.549 
F = 240.89 *** 
Yes 302 (19.18%) 0.748 1.805 
INNO_ORG 
No 1178 0.208 0.429 
F = 231.31 *** 
Yes 396 (25.15%) 0.618 1.710 
INNO_MARK 
No 1202 0.168 0.593 
F = 157.87 *** 
Yes 372 (23.63%) 0.543 1.648 
INNO_RADICAL 
No 1395 0.119 0.699 
F = 193.44 *** 
Yes 179 (11.37%) 0.924 2.011 
*** p < 0.01. 
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Voluntary actions or initiatives for environmental good practice within the sector
High cost of energy, water or materials
Existing environmental regulations
Current or expected market demand for environmental innovations
Environmental regulations or taxes expected in the future
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for the Western stan ard (e.g., 64% of German firm show i novative activities, on average f
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activities. In any case, innov tion i the financial industry of CEEC is better than their sus ainability
orientation. From Table 3, however, we obtain inter sting results aligned wi h this study’s goal:
innovative firms show higher ustainability orient tion. ANOVA tests show, in Table 3, that thos
firms introducing R&D (10.48%), show higher ustainability orient tion (average of all indicators of
the v riable; accounting for 0.768) vs. those that do not (0.09); firms introducing process i novation
show higher sustainability orientat on (0.719) vs. those that do not (0.178), al hough in any case it
is a gen rally lower o ientation. All ANOVA comparisons between in ovative a d oninnovative
firms in the financial dustry of CEEC show statistically significan result favoring those innovative
ones (p < 0.01 for all variables, encompassing R&D, product, process, rganizational, marketing and
radical novations). We also found significant differences across count ies (for the sake of abbreviation,
available upon request). See Table 3.
As aforementioned, 581 firms (36.9%) reported any innovation activity, in line with the CEEC
figures from EURSOTAT, and these innovative firms present higher values for sustainability orientation,
ranging from 19% (improving reputation) or 15% (costs of energy or materials) to 9% for “voluntary
actions for environmental good practices”, showing higher values than the noninnovative ones. See
Figure 2.
Overall, in Table 4 we observed at first glance an indication that the firms from the sample present
low levels of innovation (e.g., product innovation mean (INNO_PROD) accounts for 0.20, ranging
from 0 to 1; similarly, process innovation (INNO_PROC) shows 0.19 mean and radical innovation
(INNO_RADICAL) presents 0.11, among others) and openness to source external sources of knowledge
(0.3 on average, ranging the variable from 0 to 7). In addition, the correlation matrix shows correlations
among the different types of innovation, all significant at p < 0.05 (5%). See Table 4.
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Table 3. Innovation measures by the financial industry in Central and Eastern Europe (CEE) countries.
Sustainability Variable Number of Firms Mean S.D. F (prob > F)
R&D_INTERNAL
No 1409 0.090 0.809
F = 116.85 ***
Yes 165 (10.48%) 0.768 1.818
INNO_PROD
No 1261 0.179 0.515
F = 231.87 ***
Yes 313 (19.88%) 0.719 1.822
INNO_PROC
No 1272 0.178 0.549
F = 240.89 ***
Yes 302 (19.18%) 0.748 1.805
INNO_ORG
No 1178 0.208 0.429
F = 231.31 ***
Yes 396 (25.15%) 0.618 1.710
INNO_MARK
No 1202 0.168 0.593
F = 157.87 ***
Yes 372 (23.63%) 0.543 1.648
INNO_RADICAL
No 1395 0.119 0.699
F = 193.44 ***
Yes 179 (11.37%) 0.924 2.011
*** p < 0.01.
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Mean S.D. Min Max 1 2 3 4 5 6 7 8
1 SUSTAINABILITY+ 0 1 1
2 OPENNESS 0.30 0.96 0 7 0.3599 1
3 INNO_PROD 0.20 0.40 0 1 0.3585 0.4998 1
4 INNO_PROC 0.19 0.39 0 1 0.3645 0.5188 0.6506 1
5 INNO_ORG 0.25 0.43 0 1 0.3582 0.4174 0.5255 0.5132 1
6 INNO_MARK 0.24 0.42 0 1 0.3021 0.4125 0.5359 0.5227 0.5666 1
7 INNO_RADICAL 0.11 0.32 0 1 0.3310 0.4429 0.6689 0.5420 0.4472 0.450 1
8 SIZE 1.53 0.71 1 3 0.3024 0.3270 0.4230 0.3614 0.372 0.3173 0.354 1
9 R&D_INTERNAL 0.10 0.31 0 1 0.2630 0.4443 0.4998 0.5548 0.3704 0.3857 0.439 0.278
All bivariate analyses are significant at p < 0.05; + variable as factor.
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4.2. Econometric Results
The OLS regression, as mentioned above, presents six models or specifications, also including
interaction terms of second and third grade to test the central hypothesis. The linear model utilized is
as follows:
SUSTAINABILITY (factor variable) = f (Intercept + Innovation types + Openness (factor variable)
+ Interactions (second and third order) + Controls + Error)
Table 5 shows the results of the OLS analysis. In Table 5, we observe that the model adjusts
very well, from R2 0.23 to 0.27, depending on the specification or model. Model 1 only shows control
variables, explained below. Focusing on the key variables depicting innovation capabilities, reflected
in the successful introduction of product, process, organizational or marketing innovation, as reflected
in Model 2, results indicate clearly that those firms introducing process and organizational innovation
(0.2 and 0.28, respectively at p < 0.05 and p < 0.01 for process and organizational innovations) are
positively related to sustainability. Neither product nor marketing is linked to sustainability in the
financial industry. Following Yip and Bocken [11], the result is coherent with the financial industry, as
most innovations are new processes (e.g., Internet trading platforms, digital branches, robo-advisor
or mobile payment) or new organizational activities (e.g., e-statements, internal internet platforms
for transactions, etc.). In Model 2, OPENNESS is statistically significant (0.13 at p < 0.01), meaning
that the higher access to external sources of knowledge is also related to a better and higher corporate
sustainability orientation. Companies oriented to sustainability require external sources of knowledge,
due to the fact that their existing internal capabilities are not sufficiently developed for undertaking
new sustainability-oriented purposes, as is stated by De Marchi [34].
Models 3 to 6 account for the configuration of a firm’s innovation capability and its influence
on corporate sustainability, following our capability-based framework for the creation of superior
innovation capabilities from the interaction and mutually reinforcing mechanisms built upon combining
different internal and external innovation activities. Thus, Model 3 offers the interaction between internal
innovation activities, that is, process and organizational innovation (INNO_PROC x INNO_ORG),
showing a statistically significant and positive relationship with corporate sustainability (coefficient,
0.531, p < 0.01), capturing the positive effect on sustainability from the joint introduction of process
and organizational innovation. As Hervas-Oliver et al. [63] point out, technological process and
organizational innovation are difficult to separate, in the sense that these activities usually occur in
concurrence [66–68]. Process innovation usually requires organizational innovation, to the extent
that these two innovation modes tend to overlap and coincide in many different yet intertwined
activities (e.g., [68,69]) This concurrence would serve to reinforce both modes of innovation (e.g., [66]).
This organizational integration [68] can be interpreted from the resource-based view and also the
complementarities perspective [70].
Similarly, in Model 4, 5 and 6 in Table 5 we also check all different combinations of internal and
external innovation activities (Inno_Proc x Openness, 0.150 at p < 0.01; Inno_Org x Openness, 0.315
at p < 0.01; and Inno_Proc x Inno_Org x Openness, 0.281 at p < 0.01, respectively) all of which show
positive and statistically significant relationships with sustainability. Put differently, the integration and
joint introduction of internal and external innovation activities strengthens and reinforces innovation
capability which positively impacts corporate sustainability. Therefore, firms in the financial industry
of CEE countries that are innovative and build up superior innovation capabilities by combining
internal and external sources of knowledge present higher sustainability orientation. Overall, all
results from Table 5 point out that innovation is positively related to sustainability.
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Table 5. OLS model for the relationship between innovation capability and sustainability.
SUSTAINABILITY (Factor Variable) Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
INNO_PROD
0.098 0.0913 0.127 0.134 0.153
0.0964 0.0959 0.0973 0.0961 0.0962
INNO_PROC
0.205 ** −0.0533 0.135 0.229 *** 0.129
0.0879 0.110 0.0942 0.0876 0.0885
INNO_ORG 0.286 *** 0.144 ** 0.288 *** 0.196 *** 0.228 ***
0.0697 0.0787 0.0696 0.0725 0.0701
INNO_MARK 0.0692 0.099 0.0722 0.0756 0.081














0.641 *** 0.382 *** 0.359 *** 0.385 *** 0.384 *** 0.388 ***
0.0873 0.105 0.105 0.105 0.104 0.104
OPENNESS
0.189 *** 0.135 *** 0.119 *** 0.0148 −0.139 * −0.0631
0.0318 0.0327 0.0328 0.0671 0.0727 0.0517
SIZE
0.191 *** 0.134 *** 0.126 *** 0.137 *** 0.129 *** 0.133 ***
−0.0361 −0.0368 −0.0367 0.0368 0.0366 0.0365
R&D_INTERNAL
0.0467 −0.0908 −0.098 −0.0882 −0.074 −0.0809
0.0982 0.101 0.100 0.101 0.100 0.0998
COUNTRY_DUMMIES YES YES YES YES YES YES
Intercept −0.423 *** −0.418 *** −0.389 *** −0.421 *** −0.403 *** −0.408 ***
0.0642 0.0639 0.064 0.0638 0.0636 0.0633
Observations 1574 1574 1574 1574 1574 1574
R-squared 0.236 0.259 0.268 0.262 0.269 0.273
Prob > F 0.000 0.000 0.000 0.000 0.000 0.000
F 33.69 28.53 28.0 27.17 28.24 28.76
*** p < 0.01 (1%); ** p < 0.05 (5%); * p < 0.1 (10%).
As regards control variables, we observed in Model 1, as well as other models, that R&D is not
statistically significant. This means that the intensity of the investment in internal innovation activities
does not drive sustainability. This result is expected as the financial industry is not an intensive R&D
industry in the CEEC. It may explain innovation but is not connected to sustainability. Then, we also
observed that Radical variable (Model 1 coefficient 0.6 and Model 2, 0.38, both at p < 0.01) shows that
the most radical innovations are linked to higher corporate sustainability orientation, at p < 0.01. This
result is explained by the fact that the most innovative firms engage in radical innovations, and this is
connected to sustainability. Control variables also indicate that the country of origin matters to achieve
more or less corporate sustainability performance and the SIZE is positive; the larger the firm the
higher the corporate sustainability orientation, probably because of the greater available resources to
invest in innovation. See Table 5.
Table 5 confirms that in the financial and banking industry, the composite indicator of corporate
sustainability performance is positively related to innovation. These results confirm extant literature
and contribute by providing a different innovation capability-based framework and ample and
robust empirical support through CIS data. Thus, our study does contribute to the innovation and
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sustainability intersection in the financial industry [1,11,38]) in CEE countries [12]. According to these
results, the hypothesis is confirmed and this study’s core message is that best in class innovators are
also best performers of corporate sustainability, despite observing that the financial industry in CEEC
is poorly connected to sustainability.
5. Discussion and Conclusions
When referring to the link between innovation and sustainability, most efforts are focused on
manufacturing (e.g., [33]), there being a very limited literature on that topic for the case of the financial
industry. This under-researched topic, in no small part, is due to the wrongly assumed limited
environmental impact of the industry [1]. In this study we attempt to contribute to analysis of the
intersection of sustainability-oriented innovation in the financial industry and the specific context of
analysis catching-up and CEE countries, as both topics are under-researched. Thus, our goal consists of
assessing whether innovation is linked to corporate sustainability orientation in the financial industry
of CEE countries, presenting a framework based on a capability-based view [18] and innovation studies
(e.g., [41]) from which to address sustainable-oriented innovation.
Empirically, this study utilized data from CIS (2012–2014), encompassing innovation and
sustainability in 11 countries of Europe and addressing 1574 firms. Overall, this study contributes by
adding, specifically: (i) the study of sustainability-oriented innovation in the financial industry, (ii) the
study of catching-up countries of CEE, (iii) a capability framework from which to interpret the link
between innovation and sustainability and, (iv) the utilization of a database (CIS from EUROSTAT) not
yet utilized for the financial industry in the topic, nor in the realm of catching-up and CEEC. To the
best of our knowledge, this present study is the first encompassing the combination of those related
lines of inquiry.
Specifically, the results show that catching-up and CEE countries present poor innovation and
sustainability orientation, at least compared to other Western countries. Despite the low orientation
on both dimensions, results point out that innovation capability built upon the joint introduction of
process and organizational innovation is positively related to sustainability-orientation in the financial
industry of CEE countries. Put differently, the most innovative companies are also the ones with higher
sustainability orientation. The joint introduction of different internal innovation activities, such as those
related to process and organizational, as well as the reinforcing combination of internal and external
sources of knowledge (e.g., [16,34]), configure a firm’s innovation capability that beyond innovation
outcomes can also positively drive corporate sustainability. Sustainability requires integrating internal
and external innovation activities such as new digitalization of internal documents, electronic writing
pads for transactions, e-learning, tele-conferencing and double-sided printing or mobile banking,
among many others. Some of them can be implemented by internal activities and others require
external support from suppliers, consultants, etc.
Theoretically, this study shows how the commitment to building innovation capabilities, through
the combination of internal and external activities to innovate, facilitates innovation and sustainability.
This learning process is well documented in the learning literature [17] and the management
strand [16,52] and it is also reinforced by the resource-based view of the firm (e.g., [18,57,61]) and
the dynamic capabilities perspective [19]. This integrated body of literature cross-fertilizes, from
different perspectives, a capability formation process. In short, this school of thought claims that the
combination of knowledge, in a unique way, configures a firm’s capability to improve competitive
advantage and performance. As shown in our results, the combination of innovative activities, both
internal and external, created a superior and unique capability to innovate that leads to superior
corporate sustainability.
Our results also contribute to the sustainability literature [4,9,38] by extending knowledge on
those institutionally-different countries of CEE, giving response to the different claims of further
research on innovation in catching-up countries [14], especially in the financial industry [12] and on
sustainability [12,49] where research is scant or even inexistent. In addition, our results add more
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evidence to sustainability-oriented innovation that can also be utilized in other industries such as
manufacturing [35] and also contribute to general sustainability-dedicated studies in the financial
industry [71]).
These results present some implications for policymakers, managers and scholars. According
to the results, managers in the financial industry need to focus on process and organizational
innovation if they want to improve corporate sustainability, recognizing the impact that innovation
can exert on sustainability and its social, environmental and governance dimensions [62]. Corporate
sustainability requires the acceptance of the fact that the learning process to innovate and build up
innovation capabilities is also a precondition from which to orient companies toward sustainability
practices: innovation is a leverage of sustainability. Thus, a better innovation capability drives better
sustainability-based performance related to different fronts, such as those related to improving a
company’s reputation, introducing environmental good practices within the industry or reducing
energy and materials, among others.
For scholars, this study presents different implications. First and foremost, it is important to relate
innovation and sustainability to the financial industry, as it is an industry with ample opportunities to
contribute to sustainability practices and processes. Focusing on CEEC also represents an opportunity to
expand knowledge on different institutional specificities that can contribute to enriching our knowledge
on sustainability-oriented innovation: we need to move the analysis beyond the Western reality and
embrace new contexts such as catching-up and those at CEEC. For theorizing, RBV constitutes an
interesting framework from which to understand sustainability-oriented innovation, as it addresses the
fundamentals of a firm’s capability to innovate and also to seek sustainability goals. Another important
matter is the results obtained in the analysis: in the financial industry, process and organizational
innovation drive sustainability, not only innovation in general. It is also interesting to use the support
of external sources of knowledge, in order to fit firms’ capabilities into the new requirements demanded
by the sustainability processes.
For policymakers, in order to best capture innovation in the financial industry, policymakers need
to be aware of the differing investments in internal and external activities to innovate and how they are
positively related to corporate sustainability. Having said that, it is also important that the stimulation
of innovation is a proven way to achieve better sustainability. For this reason, policymakers need to
incentivize innovation in the industry to stimulate sustainability. Having said that, it is also important
to recognize the fact that catching-up and CEE countries present poor levels of innovation due to thin
innovation systems (e.g., [14]) and similar sustainability orientation (e.g., [12,13]). Further incentives
and policies should consider this reality and measures are needed to promote and stimulate a more
proactive adoption and orientation toward sustainability practices.
Beyond the theoretical discussion, it is also important to notice the robust and ample coverage
of our sample, representing a strong point in our analysis: 1574 firms across 11 European countries.
Thus, this study also shows how useful the use of the CIS database for measuring innovation and
sustainability in the banking industry can be, opening new research avenues for scholars to test other
related questions. Our study is limited by the type of data used and a short time window covering
just three years. Additionally, for scholars, it is also interesting to visualize new sources of data
(CIS database from EUROSTAT) for working with innovation (e.g., [72]) and sustainability in the
financial industry in different yet related questions, such as the barriers that hamper innovation and the
consequent effect on sustainability. Finally, future studies may focus on specific innovations (digital,
life-work balance, etc.) and their impacts on sustainability in the financial industry.
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